(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

i22.05.2002 Bulletin 2002/21 

(21) Application number: 011269303 

(22) Date of filing: 13.11 .2001 



(11) EP1 207 210A1 

EUROPEAN PATENT APPLICATION 

(51) lntC|7: C12Q 1/68 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 

MCNLPTSETR 

Designated pension States: 

AL It lv mk ro si 

(30) Priority: 15.11.2000 EP 00124897 



(71) Applicants: 

• Roche Diagnostics GmbH 
68305 Mannheim (DE) 

Designated Contracting States: 
DE 

• F. HOFFMANN-LA ROCHE AG 
4070 Basel (CH) 

Designated Contracting States: 
. BECHDKESFIFRGBGRiEITLILUMCNLPT 

SETRATCY 

(72) Inventor: DIetmaier, Wolfgang, Dr. 
93049 Regensburg (DE) 



(54) 



Method for melting curve analysis of repetitive PCR products 



(57) The Invention relates to method, wherein the 
number of repeat sequences which are present in a 
sample is detemined by means of melting temperature 
analysis. More precisely, the invention relates to a meth- 
od for analysis of a target nucleic acid consisting of re- 
petitive and non repetitive sequences comprising (i) hy- 
bridization of at least one polynucleotide hybridization 
probe comprising a first segment which is complemen- 



tary to a non repetitive region and a second segment 
which is compementary to an adjacent repetitive region, 
said second segment consisting of a defined number of 
repeats and (ii) determination of the melting point tem- 
perature of the hybrid which has been fomied between 
the target nucleic acid and the at least one hybridization 
probe. 
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Description 



Prior art background: 

[0001] HybridteationtechniquesarewellknownintheartofmolecularbiologyThevallow r . 

between (amplified ) taraet nucleic acid and hJTriHilo? ^* *e previosV generated hybrid complex 

daadion fornials Irducra bM aia nol Wed lo ™°*"" Vol. 22, No. 1, 130-138. 1997). Thasa 

I 

a) Increased fluorescence resonance energy transfer upon hybridization 

Preferably, one oTgonuderde is Si^^^^^ 

hybridized to the target DNA the ^o f^o^ilnt iSf k k"'' °"9°""^'«°«de is labeled at the 3' end. When 
nance energy transfer bSw^n the^o ZS.n t ft ' ""^^ ^''^^ ""orescence reso- 

be monitored through exSn Of t^^lnor moiil^«n^T ^ " ^^^^ hybridization can 

second acceptor moiety (floZmjU) ^"bsequent measurement of fluorescence emission of the 

Kdp;™rs±~^^^ 

^ y I ve a speciTic i-RET pair (Bernard et al., Analytical Biochemistry 235, p. 1 01 -1 07 (1 998)). 

b) lUolecular beacons 

K^he^irrrJsSrSt"^^ 

intramolecular hydrogerbTnla S^«nH hi? "'"""^ '° ""P"" '''"'^'"9 ^''^ ^NA. the 

rated from the queVche coCund v^^^S, is Iche^^^^^^^^ P™''^ ««P«- 

SLi^=r™~^^ 

LtelliLs^'sSSCl^^ a. distributed over the entire human genome. Micro- 

whlch differfrom one anZXll^IlZh^'^ZtT " l^- ^ '° ' ^'^^'^ °' "^'^ ''^^^ ^^^^^^bed 

repeat-Asarulethesere^SeunUofu 

(MIN) in the fom, of smaSdeletions or i^^s 2„ b^^^^^^ 

tumour material with normal DMA of ht clm^^n •! . ^^"^ '"""""^ P^*'®"** " compares DNA from 

as "replication error-positive" fRER+> An RFR.. J*'^;' '''^^'^^'•^"et. 6, 273-281). Such tu^^^^ 

HNPcc,.a™«a,:„«;p2^rJLSXsira,i!^nrs^^^^^ 
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[001 11 The analysis of microsatellite.s is an extremeiy attractive method for diagnostic applications as well as for the 
Uamination of the tumourigenesis of RER+tumours. Because it is simple to carryoutthedeterr^^^^^^^^ 
sequencing the mismatch repair gene of HNPCC families is a suitable aid in identtfying potential RER+ patients. MIN 
analysis is also of major importance for the prognostic diagnosis of sporadic colorectal carcinoma because the occur- 
rence of MIN correlates wrth a better prognosis (Lothe et al. (1993) Cancer Res.. 53. 5849-5852; Thibodeau et al. 
(1993). Science. 260, 816-819; Bilbb et al. (1996) Oncogene. 12. 2641-2649). 

00121 MIN can be detected In more than 90 % of all HNPCC tumours (Liu et al., (1996) Nature Med., 2, 169-174) 
whereas MIN only occurs with a frequency of 1 0-20 % in sporadic colorectal tumours (Thibodeau et al. (1 993) Science, 
260 816-819- lonov et al. (1993), Nature. 363, 558-561; Aaltonen et al. (1993) Science.- 260. 812-816; Lothe et aL 
(1993) Cancer Res 53 5849-5852). However. MIN is not restricted to colorectal tumours but has also been detected 
in other tumours. These'include among others pancreatic carcinomas (Han et al. (1993) Cancer Res . 53, 5087 -508|). 
gastriccarcinomas (Han et al. (1993) Cancer Res.. 53. 5087-5089; PeltomakI et al. (1 993) Cancer Res., 53, 5853-5855; 
Mironov et al. (1 994) Cancer Res., 54. 41 -44; Rhyu et al. (1 994) Oncogene, 9, 29-32; Chong et al. (1 994) Cancer Res.. 
54 4595-4597), prostate carcinomas (Gao et al. (1994) Oncogene. 9. 2999-3003). carcinomas of the endometnum 
(Risinger et al. (1993) Cancer Res.. 53. 5100-5103; Peltomaki et al. (1993) Cancer Res., 53. 5853-5855) and mam- 
macarclnomas(Pateletal. (1994) Oncogene, 9,3695-3700). 

100131 Prior to the invention, analysis of Microsatellites required in any case a time consuming fragment separat on 
by gel electrophoresis in order to detect the size of the amplification products thereby gaining Information about the 
length of the repeat structure. » » 

[00141 Thus there was a need in the art to provide a method for the analysis of the length of repetitive structures 
without fragment separation. Such a method requires to be quick and easy to perfomi. In addition. It Is advantageous, 
if such a method can in principle become automated. 

Brief description of the invention: ^ 

[0015] The new invention relates to method, wherein the numberof repeat sequences which are present in a sample 
is detemined by means of melting temperature analysis. w~^„eic»in« 
[00161 Therefore, in a first aspect, the invention relates to a method for analysis of a target nucleic acid consisting 
of repetitive and non repetitive sequences comprising: 

a) hybridization of at least one polynucleotide hybrldzation probe comprising a first segment which is complemen- 
tary to a non repltitive region and a second segment which is compementary to an adjacent repetitive region, said 
second segment consisting of a defined number of repeats 

b) detemilnation of th4 melting point temperature of the hybrid whteh has been fomied between the target nucleic 
acid and the at least one hybridization probe. 

[00171 According to the invention, the melting point temperature can then be correlated with the number of repeats 

present in the target nucleic acid , . « ^ 

fOOl 81 Usually, it Is advantageous to compare the determined melting temperature value with the melting temperature 
value obtained for a reference nucleic acid. Therefore, the invention relates also to a method for analysis of a target 
nucleic acid in a sample said target nuclete acid consisting of repetitive and non repetitive sequences compnsing: 

a) hybridization of at least one polynucleotide hybrldzation probe comprising a first segment whfch is complemen- 
tary to a non repetitive region and a second segment whfch is complementary to an adjacent repetitive region, 
said second segment consisting of a defined number of repeats. 

b) hybrWization of the same polynudeotkle hybrldzation probe as In step a) with a target nucleic acid in a reference 
sample 

c) determination of the melting point temperature of the hybrids which have been fomied between the target nuclete 
acid and the at least one hybridization probe in both the sample and the reference sample 

d) detemiination of the difference between the two melting point temperatures as a measure for the difference in 
repeat numbers between the target nucleic acids in the sample and the reference sample. 

[001 9] In order to gain increased sensitivity it has also been proven to be advantageous, if the target nuclete acid is 
amplified prior to hybridization. Amplifteation can easily be achieved for example by a Polymerase Cham Reaction. 
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[0020] Usually, the at least one hybridization probe is labeled and the label is oreferablv a flunrnnhor^. i« 
hereditary tumors, especially colorectal tumors which are caused by defects in the HNPnr miemltJh 

Brief description of drawings: 
[0028] 

Fig. 1 : Schematic drawings of hybridization probes according to the invention. Repeats are indicated as arrows. 
Fig. 2: Schematic drawings of FRET hybridization probes according to the Invention. Repeats are Indicated as ar- 

^ Fig. 3: Microsatellite Analysis of Mononucleotide repeat locus BAT 26 according to the invention 
Fig. 4: MicrDsatellite Analysis of Mononucleotide repeat locus BAT 25 according to the Invention 

^ Fig. 5: Multiplex Microsatellite Analysis of Mononucleotide repeat loci BAT 25 and BAT 26 according to the invention 
Detailed description of the invention: 

IJSfn! '"*''^''°"'®'*°^^^'^*"^ention. the following temis need to be defined further 

^ SfraqmTnroVa"DNAT^^^^ '''' T"''"" t ' ""'^'^'^ ^^^^^ several times In a 

P^^^Sn n tJl s^^^^^^^ or sometimes also .n an RNA molecule. Within one repeat, the nucleotide bases are always 

t'^rriprssrar^^^^^^^^^^^ 

Se t^eTTGcV^l": 'T'"' '"'^ Mononucleotide repeats consist of a single nu- 

« Sies Of SSleJiSe base? l l rT T °' Mononucleotides. Dinucieotide repats consist consist of two 

jypes Of nucleotrde bases, e.g. CA and result in a stretch of alternating sequence, i.e (CA)n Triole- Quadruole - and 

is:™s%Tie^^^^^^^^^ 
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35 
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[00321 A repetitive sequence is a sequence with several repeats that are present in a consecutive order or in an 
nvertid order Sometimes, repetitive sequences may be interrupted by unique, non repetitive sequences. In addrt.on, 
repetitive sequences have been identified, which contain several types of repeats, especially several types of mono- 

S^'HybridStion probes are polynucleotides having sequences which are completely identical with or exac«y 
complementary to the sequence of the target nucleic acid. Yet. it is also within the scope of the invention, rf the probes 
contain one or several mismatches, as long as they are capable of hybridizing to the analyte under appropnate hybrid- 
ization conditions. In any case, it has been proven to be particular advantageous, if the sequence identity or cornple- 
mentarity is 100% over a range of at least 10 contiguous residues. It has also been proven tobe advantageous, if the 
length of the probe does not exceed 100 nucleotides, preferably not more than 40 nucleotides 
00?4] However, especially in the context of this invention, hybridization probes may have 5- or 3' overhangs whK^h 
do 0 hybridize to the'targe? nucleic acid. Thfe is. because the invention relates to methods for detec^ng the nunjbe 
of repeats present in the target nucleic acid. and. therefore, the number of repeats ,n the probe needs to be identKjal 
to the maximum number of repeats which can be expected for the target nucleic aad.. • • . ^ ..^ 

I5o3™y^ridization probes may be conjugated to a detectable entity, for example a f luor^ent corfipound. such 
that the hybridization event can be detected by methods known in the art. 

So361 The tern, "FRET Hybridization probes" is defined as a pair of hybrid'^ation probes, each Pf'^ c«7"9 « 
roreicent compound, whki together may act a. a FRET palrthus enabeling the detection of a nucIeK: acid, when 
both probes are hybridized adjacently to a target molecule. , • ..^ „iinMAArRNA 

r003^ The temi "Polynucleotide" summarizes not only (Desoxy)-Oligo-Ribonucleotides. but also all DMA- or RNA- 
Stivrknow7lntSLrtlikee.g. Methyl-Phosphonates, 

Nucleic Acids and analoga comprising modified bases like 7-Deaza-Punnes. . ^ . • 

ra038 Atter hSldization of a hybridization probe with a target nuclete acid, according to the invention, a detemii- 
natbn of mefting pi temperature is perfomned. The meftin^ point temperature predominantly depends on the size 
f edlTest^n^ded 

is used, the hybridization temperature thus depends on and can be correlated with the number of repeats present in 
'iMMrl ^addition, it is known In the art and should not be neglected, that the melting temperature also depends on 
• the GC-content of the double stranded region 

- the presence or absence of mismatches within the double stranded region. 

- and other factors of minor Importances, e.g.. the salt concentration, of the sample. 

[0040] The melting point temperature is usually detemiined experimentally by subjecting the sample to a c°"^^^^^^^^^^ 

ncreie In temperature and continousty measuring the dissociation of the ^''^^'^^J^" ^"^^^^^^^^^^ 
The dissociation can be detected byavariety of different methods, for example byashift in UVabsort)ance.l^y 8^^^^^ 

;,amonresonanceorpreferab^bymeansofflourescence.lnthelatterc^e,thehybridiz^^^^^ 

wtth a fluorescent entity, and the generation of a fluorescent signal somehow depends on the fomnation of the hybnd 

ioMI] TaTreferred embodiment, the assay perfomied in a homogeneous detection formate: For e^^Fj^^^^^ 
arget nucleic acid may be amplified prior to melting temperature detem^nation in a typical PGR reason v^h suitable 
amplification primers. A suitable hybridization probe Is already present during the 

zation probe preferably carries a fluorescent label which is detectable after appropiate exc tat on. For ^xamp^Mhe 
hybridiz^n Srobe may be either a molecular beacon (Lizardi et al.. US 5. 11 8.801 ), or a pair ''^ ^^^^^^^^^^ 
SgoncTeotld^ 

clpletion of the PCR-reaction, the temperature of the sample is constitutively increased. Fluorescence be de- 
StlTongaTthehybri^^^^^^^^ 

p^SSsiS^ target, and the fluorescent s'^nal is decreasing immediately down to the backg^nd leveL 
™s decrease monttored with an appropiate temperature-time plot, such that an exact temperature value can be 
detennined. at which the temperature decrease is observed. „ro.«„Hi«onfi- 
[0042] The design of hybridization probes according to the invention requires several preconditions. 

Fiist, the probe must comprtee a non repetftive hybridizing segment, which fe tocated either at S end or ^^^^^^^^ 

3- end of L probe. The length of the non repetftK^e segment may vary depending on the ?P«--' ff^J^^^^^^^ 

Usually,asegment of at leastsnucleotides hybridizing With the targetsequence has be^^^^^^^^^^ 

The presenceofsuchanon repetitive hybridizing sequence has the advantage that indepe^^^^^^^^^^^ 

of identical repeats in the target sequence, the probe always will exactly hybndize to a P^^^^^^^ 

target nucleic acid, which is the transition between the non repetitive region and the region consisting of repetitive 
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sequences. 



[0043] Figure 1 illustrates two alternative probe designs which mav be usad in ra^o v.- 

quencher moile, is bduna at or dose 16 m, opposite ena 01 the prote ^ "^^^ 

Se3'3o:n:re:c^zs'cr::;:s™'^""'^°''-"-'''«'^'^ 

with a tataet molecule whlc^ 2!!! J^^,^^^^ T " " «« 3' end. In case ol a hybridization event 

probe g?ne«,ed andtlilM;'Z,^,„^^^ 2^SrS?o ."sf I ° 

In Ihe hybrMlzation probe and the lama s«nmLT^,„i M^^ ? ' """"" »' 

en the numb., of «p.a^ pmi,«t tir,r?e .rl^.^ ^T^' •^"""^ *P»"* *«ctl, 

temperature. Pi^sW In the sample, the higher the melting 

c.n.r'uchLrrd:srnrec?s^,^^^^^ 

;=X";rr^%'uST.::szS~~^^^ 
.h;*^.bt.ughtj.oaeUirr«^%-?p:b:'':;^— ^^^^ 

sz',e^:'S;erst:,3iirat™rnd\td7^^^ 

.he^pr^edLlgnedaocor^ttrhere^ZlTaL'^T^^^^^ 

into^ccount ^ ^^'^'^l '^'^'''S "oth determined melting temperatures 

^..tionproE^^^^ 

hybridiStion pXTlilTd b^^^^^^^ '"^"^^ ''^^ '«"9th of an oligonudeotide 

probe deTn ma^resrin dJ^L^^^^^ conventional oligonucleotide synthesis chemistry. However, such a 

!;omthereU?r:?iL~:~^^^^^^^^^ 
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r0053] The invention is suitable for a variety of different applications for analyzing repetitive sequences and especially 
lor analysing Microsatellite repeats: For example, Microstaellite repeat analysis according to the invention can be 
applied for assessing Loss of Heterozygosity as an indicator for genomic imbalance of tumor suppressor genes, thus 
beeing indicative of several types of tumors (Knudson, Proc. Natl. Acad. Sci. US 90, p 10914-10921, 1993). 
[00541 Especially, the new invention is applicable for the analysis of Microsatellite instability, which is indicative for 
mutations in mismatch repair genes and therefore known to be indicative for hereditary non-poiyposis colorectal cancer 
(HNPCC) (Peltomaki et al.. Science 260, p 81 0-812, 1 993). In addition, other types of cancers like e.g. small cell lung 
cancer also may be prediagnosed. 

[0055] Finally, the invention is generally applicable for all types of population studies and forensic applications in- 
cluding pesonal identification, tissue typing and population genetk: analyses (Koeth et al.. J. of Path. 178. p. 239-248, 

1996). 

[0056] The following examples explain the invention further: 
Example 1 Sample material and preparation 

[0057] 70 microsatellite stable (MSB) tumors an eight microsatellite instable MSI-H tumors (>= 20% instable markers, 
high MSI) were used for LightCycler mfcrosatellite melting point analysis with mononucleotide repeat loci BAT25 and 
BAT26 These Markers are described as the mofet sensitive markers for MSI detection (Hoang et al., 1997, Cancer 
Res ■ Dietmaier et al 1 997, Cancer Res.; Cravo et al., 1 999, J Pathol). Tumor and nonnal tissue regions were micro- 
dissected for LightCycler analysis from 5nm sections of fomralin-fixed paraffin-embedded tissues by laser assisted 
(PALM, Bemrled, Gemiany) or manual mksrodissection. DNA from microdissected tissues was prepared by High Pure 
PCR Preparation Kit (Roche). 

Example 2 Real time PGR of BAT 26 

I 

r0058] 2ul DNA (50-200ng) was mixed with 1 3^1 amplification mix resulting in final concentratten of 3mM MgClg, 0.5 
uM BAT26-Upstream (SEQ. ID, NO: 1 : TGA CTA CTT TTG ACT TCA GCC) and BAT26-Downstream (SEQ. ID. NO: 

2- AAC CATTCA ACATTTTTA ACC) amplification primers, 0.15 nM BAT26-Donor-Hybridization probe (SEQ: ID. NO: 

3- GCA GOA GTC AGA GCC CTT AAC CT) which was labeled with Fluorescein at ist 3' end, 0, 1 5 ^lM BAT26-Acceptor- 
Hybridization probe (SEQ. ID. NO: 4: TCA GGT AAA AAA AAA AAA AAA AAA AAA AAA AA) which was labeled at ist 
5' end with UghtCyder fluorescent dye LC-Red-640 (Roche Molecular Biochemlcals), and Ix LightCyclerT- DNA Master 
Hybridization Probes-Mix (Roche Molecular Biochemicals). 

[00591 The LightCycler (Roche Molecular Biochemicals) was used for subsequent Real Time PCR amplification mon- 
itoring BAT26 PCR amplification program started with a single denaturation step at 9S'C for 90 sec and preceded with 
50 cycles of 95°C/0 sec, 60°C/1 Osec, 50»C/3 sec for signal detection, and 72«C/ 10 sec. Aftenwards, a melting profile 
was established by incubating the amplicons at 95°C/0sec, 35''C/30sec, and increasing temperature to 95'C with 0.2V 
sec with a continously canal F2 detection . 
[0060] Ampliffcation and detection of BAT26 by real time PCR and melting point analysis was possible in 125/153 
(82%) and 26/31 (83%) fonnalin-fixed and paraffin embedded tissue samples, respectively. BAT26 melting point anal- 
ysis revealed a melting temperature (Tm) of 51-51 ,8°C for normal tissue, blood or MSS tumors (Fig.SA). In contrast 
each of 7 MSI-H tumors with defective hMSH2 or hMLHI protein expression and a 100% MSI rate showed an altered 
Tm which ranges from 43-46°C (Fig.3B). 

Example 3 Real Time PCR of BAT 25 

[00611 Except othenwise indicated, amplification and melting cun/e analysis was perfomied as in example 2. ' 
0062 0.5 iiM BAT25-Upstream (SEQ. ID. NO: 5: TCG OCT CCA AGA ATG TAA GT) and BAT25-Downstream (SEQ. 
ID NO- 6- TCT GCA TTT TAA CTA TGG CTC) primers as well as 0.15 |iM BAT25-Donor-Hybridlzation probe (SEQ. 
ID NO' 7- CAA AAA AAA AAA AAA AAA AAA AAA AAT CA) which was labeled with Fluorescein at its 3' end and 0.15 
uM BAT25-Acceptor-Hybbridization probe (SEQ. ID. NO: 8: AAC AAA ACA CAA AAC TCT TTA GAG AATC) which 
was labeled at its 5' end with LightCycler fluorescent dye LC-Red-705 (Roche Molecular Btochemtoals) were used for 
BAT25 LightCycler amplification. i „ 

[0063] The BAT25 amplification program contained a single denaturation step at 95«C for 90 sec and 50 cycles of 
95'C/O sec eO'C/IOsec for signal detection, and 72»C/10sec. Melting profile was established by incubating the am- 
plicons at 95«C/0sec, 30°C/30sec and a temperature ramp to 95»C with 0.2Vsec with a continously F3 dete<nioir 
Results are shown in Fig. 4. The melting point analysis of BAT25 revealed a Tm of 44.5-C in nomial tissue and MSS 
tumor DNA (Fig. 4A) whereas BAT25-Tm of two MSI-H tumors was signifteantly lower at 42»C (Fig.4B). 
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Example 4 R eal Time Duplex PCR of BAT 216 and BAT 2S 

2and3. ^""^ ^'^^^^^°~"''"9**»SEQJD. No: 1^ were combined In concentrations given in exa^^^^ 

J?c!;fs'^1o»S7SSr^"S^^^^ IT"^'- ' ""^'^ ^' ^^'^ 50 cycles of 

Itao lZ'S'^O^^J^^ V^"^^ ^"'^ 72»C/10sec. The duplex melting cun^e program was- 

95 ao sec. 30 CV30 sec and a temperature ramp to 95»C with 0.2 '/sec with a continously fluorescent^ S^io^m 

degrees (Fig. 5a). The Tm values of BAtS were one d^^e h^ir (Fig^ 5b) '"^ 
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SEQUENCE LISTING 

<1 10> Roche Diagnostics GmbH 

<120> Method for melting curve analysis of repetitive PGR 
products 

<130> 5438/00/EP 

<140> 
<141> 

<160> 8 

<170>PatentInVer.2.I 

<210> 1 . 

<211>21 

<212> DNA 

<213> Homo sapiens 

<400> 1 

tgactacttt tgacttcagc c 21 

<210> 2 
<211> 21 
<212> DSTA 
<213> Homo sapiens 

<400> 2 

aaccattcaa catttttaac c 21 



<210> 3 
<211>23 
<212> DNA 
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10 



15 



20 



30 



35 



45 



50 



<213> Homo sapiens 
<400>3 

gcagcagtca gagcccttaa cct 



<210> 4 
<211>30 
<212> DNA 
<213> Homo sapiens 

<400> 4 

tcaggtaaaa aaaaaaaaaa aaaaaaaaaaaa 



25 <210> 5 

<211>20 



<212>DNA 

<2 13> Homo sapiens 

<400> 5 

tcgcctccaa gaatgtaagt 20 



<210> 6 

40 <211>21 



<212> DNA 

<2 13> Homo sapiens 

<400> 6 

tctgcatttt aactatggct c 21 



<210>7 
<2I1>29 



55 
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<212> DNA 

<213> Homo sapiens 

<400> 7 

caaaaaaaaa aaaaaaaaaa aaaaaatca 



<210>8 

<211> 28 

<212>DNA 

<213> Homo sapiens 

<400>8 

aacaaaacac aaaactcttt agagaatc . 28 



Claims ' 

1 . Method for analysis of a target nucleic acid consisting of repetitive and non repetitive sequences comprising: 

a) hybridization of at least one polynucleotide hybridization probe comprising a first segment which Is com- 
plementary to a non repetitive region and a second segment which Is complementary to an adjacent repetitive 
region, said second segment consisting of a defined number of repeate 

b) detemiination of the melting point temperature of the hybrid which has been fomied between the target 
nucleic acid and the at least one hybridization probe. 

2. Method according to claim 1 , wherein the melting polnttemperature is correlated with the number of repeats present 
in the target nucleic acid. 

3. Method for analysis of a target nucleic acid in a sample said target nucleic acid consisting of repetitive and non 
repetitive sequences comprising: 

a) hybridization of at least one polynucleotide hybrldzation probe comprising a first segment which is comple- 
mentary to a non repetitive region and a second segment which is compementary to an adjacent repetitive 
region, said second segment consisting of a defined number of repeats. 

b) hybridization of the same polynucleotide hybridization probe as in step a) with a target nucleic acid In a 
reference sample 

c) detemiination of the melting point temperature of the hybrids which have been fomied between the target 
nucleic acid and the at least one hybridization probe in both the sample and the reference sample 

d) detemiination of the difference between the two melting point temperatures as a measure for the difference 
in repeat numbers between the target nucleic acids in the sample and the reference sample. 
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4. Method according ti claims 1-3. wherein the target nucleic acid is amplified prior to hybridization. 

segment whch » complementa^f to an adjacent repetitive region is attached at the non repetitive region of the 

8. use of a method acco««ng to clahDS 1 -7 for the analysis of MK:rosatellites. especial'^ Microsatelltte Instability 

9. Use according to claim 8 as a means for detecting hereditary tumors. 

10. Use of a method according to claims 1 -7 for the identification of an indhfidual in a population 

16. PoJyi.i«teofi(te hyl,rtate«ioi, pnoto haririg , s«,ueness acconllns to SEQ. ID. NO: 4 or SEQ. ID. Ntt 7. 
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